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DETAILED ACTION 
Claim Objections 

Claim 1 is objected to because of the following informalities: The phrase "of a particular 
type of rotary wing aircraft" does not limit or further define the claim language and is not 
necessary. This follows for every proceeding instance of "said particular type". Appropriate 
correction is required. 

Claim 16 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. The claim language does not describe when this step is to take 
place in the overall sequence of events. 

Claims 5 and 10 are objected to because of the following informalities: The word miss- 
adjustment is misspelled in several instances. Appropriate correction is required. 

Claim 13 is objected to because of the following informalities: The symbols y and a are 
used to correspond to a vector and adjustment parameter respectively in an equation therein. The 
same symbols have been previously used to denote steps situation in claims 1 and 2. The 
examiner understands the distinction but it may lead to confusion down the line. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 17-19 are rejected under 35 U.S.C. 102(e) as being anticipated by Harrison (US 
pat 6,301,572). 

With respect to claim 17, Harrison discloses an apparatus comprising: 

1) A calculator suitable for automatically determining said defects and said adjustment 
values on the basis of a neural network and on the basis of measurement values of a Second 
Series Of measurements (Fig 1). 

2) Interface means between said apparatus and an operator, enabling the operator to input 
said measurement values of said second series of measurements into said calculator (column 12 
lines 16-28). 

3) Indicator means for informing said operator of the defects and the adjustment values 
determined by said calculator (Fig 1 item 40). 

With respect to claim 18, Harrison discloses that said calculator is suitable for 
determining said neural network on the basis of measurement values of a first series of 
measurements, and in that said interface means further enables said operator to input into said 
calculator said measurement values of said first series of measurements (Figs 1 and 15). 

With respect to claim 19, Harrison discloses that it further includes a memory for storing 
said neural network (Fig 1 item 32). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-2, 4-16, are rejected under 35 U.S.C. 103(a) as being obvious over Harrison in 
view of Bechhoefer (US pat 6,567,757). 

With respect to claim 1, Bechhoefer teaches vibration analysis to detect defects of a rotary 
wing aircraft (Figs 1 and 4). 

Harrison fails to disclose using his method on, specifically, a rotary wing aircraft. 

Harrison discloses a method comprising: 

1) In a preliminary step, in which a reference aircraft is used corresponding to a rotary 
wing aircraft of said particular type, having its rotor without defect and adjusted to a reference 
setting for which the vibration level of at least one portion of said aircraft is at a minimum, the 
following operations are performed: 

a) Taking at least a first series of measurements on said reference aircraft, by measuring, 
during particular operation of said reference aircraft, the values of at least two accelerations 
which are measured at arbitrary locations of said portion of the reference aircraft and which are 
representative of the vibration generated at said portion of the reference aircraft (Fig 15). 

a) Firstly using the rotor of the reference aircraft which is without defect and which is 
adjusted on said reference setting (column 10 line 66- column 1 1 line 5). 

p) Secondly by introducing defects into said rotor (column 10 line 66- column 1 1 line 5). 
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b) On the basis of said first series of acceleration measurements and assuming that the 
aircraft is a deformable body, determining a neural network that illustrates the relationships 
between said accelerations and at least said defects (Fig 1 items 32, 34, 52). 

2) In a later step, for at least defecting any defects of the rotor of a particular rotary wing 
aircraft of said aircraft type, the following operations are performed: 

a) Taking a second series of measurements are taken on said particular aircraft by 
measuring the values of at least some of said accelerations at said portion of the aircraft during 
particular operation of said aircraft (Fig 16). 

b) On the basis of said second series of acceleration measurements and on the basis of the 
neural network determined in step 1/b), detecting any defects of said rotor (Fig 16). 

It would have been obvious to one of ordinary skill in the art to use the method of 

Harrison on a rotary wing aircraft as does Bechhoefer, in order to predict early failure and 

prevent catastrophic failure (Harrison column 1 lines 11-18). 

With respect to claim 2, Harrison discloses a method comprising: 

1) In the preliminary step, the following operations are performed: 

b) On the basis of said first series of acceleration measurements, determining said neural 

network which illustrates the relationships between firstly said accelerations and secondly said 

defects and said adjustment parameters (Fig 15). 

Harrison fails to disclose additionally varying adjustment values during said reference 

aircraft step. Harrison further fails to disclose determining adjustment values to minimize 

rotation. 

Bechhoefer teaches the steps of: 
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a) Taking said first series of measurements on said reference aircraft in a situation y in 
addition to said situations a and p, by measuring, during the particular operation of said reference 
aircraft, the values of said accelerations which are representative of vibration generated at said 
portion of the reference aircraft and varying the adjustment values of a plurality of adjustment 
parameters of said rotor in said situation y (column 2 lines 54-56). 

2) In the later step, which is additionally for adjusting the rotor of the particular rotary 
wing aircraft of said type of aircraft, after said operations a) and b), the following operations are 
performed: 

c) On the basis of said second series of acceleration measurements and of the neural 
network determined in step 1/b), determining the adjustment values of at least some of said 
adjustment parameters which enable the level of vibration of said portion of the aircraft to be 
minimized (column 2 lines 37-51). 

d) Applying to the rotor of said aircraft the adjustment values as determined in this way 
for said adjustment parameters (column 2 lines 37-51). 

It would have been obvious to one of ordinary skill in the art to include adjustment 
parameters as variables in the vibration data neural network training method of Harrison as 
taught by Bechhoefer. This would allow operators to examine the effects of corrective methods 
on the blades in order to prevent catastrophic failure. 

With respect to claim 3, Harrison discloses between steps Il/b and II/c eliminating any 
defects that have been detected in step Il/b and by taking a new, second set of measurements for 
use in step II/c for determining the adjustment parameters (Fig 17 and column 1 1 lines 44-51). 
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With respect to claim 4, Harrison fails to teach specific adjustment elements and 
parameters. 

Bechhoefer teaches that the adjustment elements defining said adjustment parameters 
comprise at least the following elements of the rotor of the aircraft: 

1) At least one balance weight for each of the blades of the rotor (column 2 lines 54-56). 

2) A pitch-link on each of the blades of the rotor, except for one blade, which represents a 
reference blade (column 8 lines 34-38). 

3) At least one compensating tab on the trailing edge of each of the blades of the rotor 
(column 8 lines 26-29). 

It would have been obvious to one of ordinary skill in the art to use the adjustment 
devices of Bechhoefer in the method of Harrison in order to evaluate all possible calibration 
solutions to a vibration problem in order to best assess how to repair it. 

With respect to claim 5, Harrison fails to disclose specific reference flight patterns while 
training the neural network. 

Bechhoefer teaches that said first series of measurements are taken during at least one of 
the following test flights: 

1) A reference flight with the rotor adjusted in accordance with said reference setting 
(column 8 lines 38-49). 

2) Flights with defects of the rotor (column 8 lines 38-49). 

3) A flight with a particular miss-adjustment of at least one balance weight of a blade 
(column 8 lines 38-49). 
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4) A flight with a particular miss-adjustment of at least one pitch-link of a blade (column 
8 lines 34-38). 

5) A flight with a particular miss-adjustment of at least one compensating tab provided on 
the trailing edge of a blade (column 8 lines 26-29). 

It would have been obvious to one of ordinary skill in the art to perform the neural 
network forming method of Harrison while making the adjustments prescribed by Bechhoefer in 
order to evaluate all possible calibration solutions to a vibration problem to best assess how to 
remedy vibrations and to assess which flight situations incur the worst vibrations. 

With respect to claim 6, Harrison fails to disclose specific test flights. 

Bechhoefer teaches said measurement flights during step 1 1/a) includes the following 
configurations, during which measurements are taken: 

1) A stationary flight configuration (column 8 line 2). 

2) A configuration of flight at about 50 m/s (column 8 line 3). 

3) A configuration of flight at continuous maximum power (column 7 lines 64-67). 

4) A test on the ground with the rotor revolving (column 8 line 2). 

It would have been obvious to one of ordinary skill in the art to perform the neural 
network forming method of Harrison while in various flight configurations as prescribed by 
Bechhoefer in order to best assess which flight situations incur the worst vibrations. 

With respect to claim 7, Harrison fails to disclose locating acceleration sensors on the 
cabin of a rotary-wing aircraft. 
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Bechhoefer teaches that for an advance and lift rotor of a rotary wing aircraft, said 
portion of the aircraft where the values of said accelerations are measured is the cabin of the 
aircraft (column 5 lines 33-35 and Fig 4). 

It would have been obvious to one of ordinary skill in the art to locate the acceleration 
sensors on the cabin as does Bechhoefer in the system of Harrison in order to determine the 
vibration present in the portion of the aircraft where pilots and sensitive equipment are located 
since these are elements sensitive to such vibration. 

With respect to claim 8, Harrison fails to disclose locating acceleration sensors on the tail 
boom of the aircraft. 

Bechhoefer teaches that for an anti-torque tail rotor of a rotary wing aircraft, said portion 
of the aircraft at which the values of said accelerations are measured is the tail boom of the 
aircraft (column 5 lines 44-56). 

It would have been obvious to one of ordinary skill in the art to locate sensors on the 
aircraft as does Bechhoefer in the method of Harrison in order to assess vibrations at various 
locations in order to determine a best adjustment remedy for the vibrations. 

With respect to claim 9, Harrison fails to disclose measurements being taken while the 
aircraft is on the ground. 

Bechhoefer teaches at least one of said first and second series of measurements is taken 
with the aircraft on the ground and with the tail rotor in operation (column 8 line 2). 

It would have been obvious to one of ordinary skill in the art to perform the neural 
network forming method of Harrison while in various flight configurations as prescribed by 
Bechhoefer in order to best assess which flight situations incur the worst vibrations. 
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With respect to claim 10, Harrison teaches the assumption that the vibration level existing 
at any particular point of the aircraft corresponds to the sum of the elementary vibrations 
generated at said particular point and caused by the defects and the miss-adjustment of said 
adjustment parameters (column 7 lines 21-25). 

Harrison fails to teach assuming non-isotropic rotors, and non-linear relationships 
between adjustment parameters and acceleration values. 

Bechhoefer teaches the assumption that: 

1) The rotor is not isotropic (Figs 2 and 3). 

2) The relationships between firstly the defects and the adjustment parameters and 
secondly the acceleration values are non-linear (column 8 lines 29-33). 

It would have been obvious to one of ordinary skill in the art to make the assumptions of 
Bechhoefer in the method of Harrison. It is well known that rotors are not uniform enough in 
shape to vibrate isotropically. It is equally well known that the shape of an aircraft and the . 
complexity of its structure make linear analysis of vibrations impractical. It would have been 
obvious to assume these factors in order to create a more accurate neural network. 

With respect to claim 11, Harrison discloses that during step H/b, the defects that are 
detected are displayed (Fig 1 item 40 and column 1 1 lines 52-60). 

With respect to claim 12, Harrison discloses during step Il/b, the defects that are detected 
are recorded (Fig 1 item 32). 

With respect to claim 13, Harrison discloses finding required adjustments but fails to 
disclose minimizing a specific expression. 
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Bechhoefer teaches the adjustment value of an adjustment parameter is determined by 
minimizing the expression ||R(a) + y|| 2 (column 3, first paragraph). 

It would have been obvious to one of ordinary skill in the art to use the minimization 
method of Bechhoefer in the neural network of Harrison in order to determine the adjustment 
parameter in a simple way, allowing for smaller processor delay in the neural network. 

With respect to claim 14, Harrison discloses during step II/c; the adjustment values that 
have been determined are displayed (Fig 1 item 40 and column 1 1 lines 52-60). 

With respect to claim 15, Harrison discloses during step II/c, the adjustment values that 
have been determined are recorded (Fig 1 item 32). 

With respect to claim 16, Harrison discloses: 

1) Taking a third series of measurements while causing the adjustment values of only 
some of said adjustment parameters to vary (column 1 1 lines 44-51). 

2) Adjusting said neural network on the basis of said third series of measurements, for the 
corresponding relationships which relate to the adjustment parameters for which the adjustment 
values have been varied (Fig 17). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. McCool (US pat 6,466,888) discloses a system very similar to that of the invention, 
not specifically limited to vibration data. Ventres (US pat 6,415,206) discloses a system very 
similar to that of the invention but without the neural network. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Moffat whose telephone number is (571) 272-2255. 
The examiner can normally be reached on Mon-Fri, from 7:00-3:30. 



supervisor, John Barlow can be reached oh (571) 272-2269. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

i 

Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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